Jingbian CCSProject(Ma et al
CO 2 -EOR is expected to increase oil production in low porosity and extremely low permeability reservoir in Ordos Basin, where oil and gas production exceeds 63 million metric tons of oil equivalent in 2015. The main oil producing reservoir of Jingbian field is Chang 6 reservoir group in Upper Triassic. The depth of reservoir ranges from 1409-1661 m. The average thickness of Chang6 reservoir is about 24 m. The average porosity ofChang 6 reservoir is 11.2%. The average permeability of Chang 6reservoir is 1.49 mD. The average fluids production in Jingbian field was lower than 1.0 ton/day for each well. There are three oil reservoirs in Chang 6. They are Chang 6 1 , Chang 6 2 and Chang 6 3 . The main producing and CO 2 injection unit is Chang 6 2 .
CO 2 injection was started on September 4, 2012 at Jing 45543-03 well (Fig. 2) . The original source of CO 2 was food grade and captured from Xingping Fertilizer Company of Shaanxi Yanchang Petroleum Group, which is more than 400 km away from Jingbian Field. When CO 2 capture equipment of YunlinCoal Chemical Company was put into use, CO 2 source was switched. However, when switched CO 2 source and temporarily stopped CO 2 injection, Jing 45543-03 well started water backflow. CO 2 could not be injected until March 2014 (Fig. 2) . Then in March 2013, Jing 45543-05 and Jing 45543 wells were chosen to inject CO 2 . In June 2014, Jing 45543-08 and 45543-09 wells started to inject CO 2 (Fig. 2) . The injection rate was 50 m 3 a day.Till the end of April 2015, accumulated amount of CO 2 injection reached 43,000 m 3 .
For these 5 well injection groups, the oil production was 88 tons per month before CO 2 injection, and after CO 2 injection the oil production in increased to 140 tons per month. The oil production increased about 60%. Now the oil recovery is closing to 10% comparing with water recovery.
As the CO 2 geological storage capacity and safety of storage are main geological problems, we studied Chang 6 and Chang 4+5 oil reservoir distribution, reservoir porosity, permeability as well as safety of caprock seal ability and borehole integrity. The possible fracture distribution in the reservoir and caprock is also studied to evaluate the safety of storage. Reservoir model and numerical simulation is under studying as well. Different from conventional CO 2 geological storage, we not only studied Chang 6 oil reservoir which is CO 2 injection target but also studied the adjacent oil reservoirs and aquifers so that we will conduct stack CO 2 sequestration in these layers in the future. Geological studies in Jingbian Field mainly include four aspects:Analysis of geological controlling factors of CO 2 sequestration;CO 2 flooding reservoir performance analysis of demonstration area; Evaluation of caprock sealing ability; Reservoir and caprock micro-sealing difference analysis.
The monitoring, measurement verification is conducted for CO2 sequestration . Especially, we established the soil, water, plant monitoring system and developed an online monitor instrument so that dozens of CO 2 monitoring data may be measured at the same time. In order to study the CO 2 concentration in different seasons, we observed the baseline CO 2 content in different seasons. These baseline CO 2 content and 13 C will be compared to that before and after CO 2 injection. Then we will use difference data to detect CO 2 leakage and analyze the environmental impact of CO 2 leakage Wang et al., 2014; Xue et al., 2014) .
In Sep.26, 2015, Shaanxi Yanchang Petroleum Group was chosen to conduct a large scale CCUS project under China-U.S. Joint Presidential Statement on Climate Change. Yulin Energy Chemical Company of Shaanxi Yanchang Petroleum Group is building a 360,000 tonnes/year CO 2 capture equipment in Jingbian City. Then distance from CO 2 source to Jingbian CO 2 storage site will be within 10 km. At the same time, a 500,000 tonnes/year CO 2 capture equipment in Yunlin city and pipeline to Jingbian CO 2 storage site is planning. By the end of 2020, Jingbian CCS Project will become the first one million tonnes CCS demonstration project in China. 
